The doublecortin and doublecortin-like kinase 1 genes cooperate in murine hippocampal development.
The doublecortin (Dcx) and doublecortin-like kinase 1 (Dclk) genes are developmentally expressed neuronal microtubule-associated proteins. Humans with DCX mutations show a severe defect in hippocampal development, but targeted deletion in mouse shows only a defect in pyramidal neuron lamination. There is significant sequence overlap between Dcx and Dclk, suggesting functional redundancy. Here we show that the two genes display overlapping expression patterns in developing mouse hippocampus. Targeted deletion of Dclk shows no appreciable developmental defect in the hippocampus, but removal of both genes shows severe hippocampal lamination defects involving the entire cornu ammonis and dentate gyrus fields that mimic the human phenotype. These results suggest these genes are partially functionally redundant in the formation of the murine hippocampus.